The larvae of Culex p. fatigans, which originally collected from Kolar of South India and maintained in the laboratory for years, have been used in the present investigation.
The species belongs to the subgenus Culex, which is distributed throughout the Oriental region (Roy and Brown 1970) . Mosquitoes were fed Thio-TEPA, a poly functional alkylating agent, in 2 concentrations (5ppm and 25ppm) as described (Puttaraju 1988) . Brains from treated and control mid-fourth instar larvae were dissected out and temporary squash preparations were made according to the method of French et al. (1962) . The Zeiss phase contrast system was used for both observations and photography.
Results
The normal chromosomes prepared from the untreated brain cells during different stages of mitosis are shown in Figs. 1-4. The diploid chromosomal number has remained constant (2n=6).
The karyotype is characterised by three pairs of fairly large chromosomes of dif ferent lengths (Table 1) . These chromosomes are designated as pairs 1, II and III based on their length following the convention set by Rai (1963) .
The effects induced by 5 and 25ppm of Thio-TEPA in the brain cells are both physio logical and structural in nature. Among the physiological effects, the most common was chromosome stickiness.
Often the chromosomes completely lost their individuality and ap peared clumped. The structural effects are of various kinds. For example, prophases show marked asynopsis in one of the homologous pairs (Fig. 5) , and often one of the pairs could be seen with unequal lengths and weak points.
Some cells at the prophase also showed breakage of the large chromosome III at its middle region (Fig. 6) , that the stump of the broken chromo some is visible. The effect of this chemical at the metaphase stage is reflected by breakage of chromosomal arms. The breakage may be terminal (Fig. 7) or centric with a fragment (Fig. 8) or without a fragment.
The loss of chromosomal arms was also noted. The extent of loss of chromosomal arm may involve one (Fig. 9) , two or three (Fig. 10 ). The effect of the chemical is also observed in the breakage and fusion of the chromosomes.
Occasionally, due to the absence of fusion, the broken pieces of chromosomes may stay independent (Figs. 11, 12) . Furthermore, the chemical causes in the despiralization of chromosomes (Fig. 13) Effects of Thio-TEPA on Chromosomes of Culex pipiens fatigans 627 ments, while the others are not (Fig. 15) . Acentric fragments and dicentric bridges (Fig. 16) were also common at anaphase and at telophase. Very rarely the tripolar spindle formation is seen during late anaphase (Fig. 17 ) which looked like a triploid cell. In addition, more stickiness is observed in ana-telophase and broken bridges (Fig. 18) The present study confirms the results of the earlier studies (Puttaraju 1988 (Puttaraju , 1989 , which showed that Thio-TEPA is one of the best chemicals to induce chromosomal mutation in the mosquito Culex p. fatigans. The different types of chromosomal abnormalities noted in this study are almost similar to those of Aedes aegypti and Aedes albopictus (Puttaraju 1988 ). The present study also reveals that the constitution of chromosomes in Culex p. fatigans is more amenable for aberration in prophase itself compared to Aedes albopictus (Puttaraju 1988 ) after Thio-TEPA treatment. Among the aberrations observed during prophase are weak points and centric breakages. Other aberrations, which appear to involve failure of prophase pairing over a short region, may be due to small chromatic inversion as seen in Ae. aegypti (Puttaraju 1988) . Tadano and Kitzmiller (1969) using Tepa and Grover et al. (1973) employing Apholate, Metepa and Hempa on Culex p. fatigans were unable to record any chromosomal abnormal ities at this stage. It is obvious therefore that Thio-TEPA is more effective even at prophase compared to Apholate, Tepa, Metepa and Hempa. However, different concentrations, both higher and lower than 25 ppm, were used in these previously reported studies. At metaphase in Culex pipiens fatigans the effect of Thio-TEPA is so drastic as to bring about the despiralization of chromosomes; a similar feature has been observed in Ae. albopictus (Puttaraju 1988) but not by others using other chemicals. However, the other aberrations such as the chromosome stickiness, clumping of chromosomes, the occurrence of centric and terminal breaks recorded in the present study have also been reported by Grover et al. (1973) in Culex p. fatigans due to effect of Apholate, Metepa and Hempa used independently.
The occurrence of laggards, stickiness, acentric and dicentric bridges and the formation of ring chromosomes in anaphase of the present study have also been recorded by Rai (1964) , Tadano and Kitzmiller (1969) and Grover et al. (1973) using other chemicals. However, the triploar spindle formation, which looked like a triploid cell, and the broken bridges seen during anaphase of Culex p. fatigans have not been recorded so far by any of the workers using other chemicals.
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It should be pointed out that the percentage of aberrations observed (Table 2 ) in the present study exceeds the percentage recorded by other workers (Grover et al. 1973, Tadano and Kitzmiller 1969) . It should be emphatically stated that the present results on the effect of Thio-TEPA on the chromosomes of brain cells of Culex p. fatigans will certainly facilitate future investigations concerning the estimation of sensitivity or resistance of the species to treatment and to select dose ranges for sterilization effects.
Summary
In recent times, the work on genetic control of insect pests has been very much facilitated by the use of chemosterilants.
The present investigation has been carried out with an aim to study the cytogenetic effects of Thio-TEPA (triethyllenethiophosphoramide and CAS No. 52 24-4) an important chemosterilant, in the brain cells of mosquito Culex pipiens fatigans. Two day old larvae were reared in 25ppm and 5ppm of Thio-TEPA separately. The chromosomes prepared from the brain cells of mid fourth instar larvae reveal that 25ppm of Thio-TEPA induces chromosomal abberrations at a higher rate. The frequency of various kinds of chro mosomal abnormalities were analysed, and the nature of action and damage caused by Thio TEPA are discussed.
